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(57) [Abstract] 

[Technical problem] With a simple configuration,, it makes it possible to prevent the external 
leakage of a lubrication fluid good. 

[Means for Solution] While constituting so that the lubrication fluid within between bearing 
spare time interspace is always pressurized toward the lock out side between bearing spare 
time interspace, it may be held as the gas-liquid interface of the lubrication fluid within 
between [ above-mentioned ] bearing spare time interspace is stuffed into an inner direction 
side and the leakage of the lubrication fluid from the opening side between the above-mentioned 
bearing spare time interspace may be prevented good according to a way side pressurization 
operation, while being based on fluid pressurization means 13a of an imbalanced configuration 
It is set as the amount which does not decrease a way side pressurization operation while 
depending the fill of a lubrication fluid on fluid pressurization means 13a of an imbalanced 
configuration. And the rigid difference which made larger than the bearing rigidity of the 
thrust dynamic pressure bearing SBb arranged to the lock out side bearing rigidity of the thrust 
dynamic pressure bearing SBa arranged to the opening side, and acquired it the above — what 
maintained the bearing clearance in both the thrust dynamic pressure bearing SBa and SBb in 
the homogeneity condition, and prevented increase of bearing loss torque good by making fluid 
pressurization means 13a of an imbalanced configuration oppose. 
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CLAIMS 



[Claim (s)] 

[Claim 1] While the thrust plate which consists of a disc-like member of a major diameter from 
this shank material is being fixed to shank material By having the bearing member which encloses 
each of these shanks material and a thrust plate from the method side of the outside of radial, 
and shaft-orientations both sides as carries out contiguity opposite, respectively While radial 

dynamic pressure bearing is formed between opposite bearing spare time interspace radial 

[ between the above-mentioned shank material and a bearing member ] Thrust dynamic pressure 
bearing is formed, respectively between both the opposite bearing spare time interspace of 
the shaft orientations between the shaft-orientations both-ends side of said thrust plate, 
and a bearing member. While the shaft-orientations end side between the bearing spare time 



interspace formed continuously is blockaded until it results [ from the above-mentioned radial 
dynamic pressure bearing ] in thrust dynamic pressure bearing Opening of the shaft-orientations 
other end side between the above-mentioned bearing spare time interspace is carried out, it 
fills up with a lubrication fluid continuously over the whole shaft-orientations inside from 
the opening side between the above-mentioned bearing spare time interspace, the gas-liquid 
interface of the lubrication fluid is located in the above-mentioned opening side, and it is 
a said shank material and thrust plate side. Bearing structure of surfacing the above-mentioned 
bidirectional members relatively in a radial direction and the thrust direction, respectively 
by making said lubrication fluid generating dynamic pressure with the predetermined fluid 
pressurization means formed in said radial dynamic pressure bearing and thrust dynamic pressure 
bearing when the members of the both sides by the side of said bearing member rotate relatively 
Are hydrodynamic bearing equipment equipped with the above, and the fluid pressurization means 
in said radial dynamic pressure bearing While consisting of slots for dynamic pressure 
generating of the imbalanced configuration which gives way side welding pressure while going 
to a lock out side from the opening side between bearing spare time interspace to said 
lubrication fluid The fill of the lubrication fluid with which it filled up within between 
said bearing spare time interspace Irrespective of the migration by the side of a way, both 
the members of said thrust plate and bearing member among said gas-liquid interfaces when 
carrying out relative surfacing in the thrust direction within said thrust dynamic pressure 
bearing The bearing rigidity of thrust dynamic pressure bearing arranged at the opening side 
between said bearing spare time interspace of both the thrust dynamic pressure bearings that 
were set as the amount which maintains said inboard welding pressure, and were prepared in 
the shaft-orientations both-ends side of said thrust plate It is characterized by being 
constituted so that it may become larger than the bearing rigidity of thrust dynamic pressure 
bearing arranged at the lock out side. 

[Claim 2] The capillary tube seal section which made the amount of clearances between the shank 
material and bearing members which constitute said radial dynamic pressure bearing expand to 
the opening side between said bearing spare time interspace gradually toward the method side 
of the outside of bearing is arranged. While filling up with the above-mentioned lubrication 
fluid so that the gas-liquid interface of said lubrication fluid may be located in these 
capillary tube seal circles The two above-mentioned radial dynamic pressure bearings are 
prepared in shaft orientations. To radial dynamic pressure bearing by the side of a way outside 
said capillary tube seal section side approach of both the two radials dynamic pressure bearing 
The slot for dynamic pressure generating of said imbalanced configuration is prepared. And 
the imbalanced slot for dynamic pressure generating on the configuration Hydrodynamic bearing 
equipment according to claim 1 characterized by being constituted so that said inboard welding 
pressure may be maintained irrespective of way side migration among gas-liquid interfaces when 
both the members of said thrust plate and bearing member carry out relative surfacing by said 
thrust dynamic pressure bearing. 

[Claim 3] The include angle which the opposite front faces of both [ these ] members make goes 
to the method side of the outside of bearing, and the shank material which is forming said 
capillary tube seal section, and a bearing member are continuous or hydrodynamic bearing 
equipment according to claim 2 characterized by being formed so that it may become small 
nonsequetially. 

[Claim 4] To each of both thrust dynamic pressure bearing prepared in the shaft-orientations 
both-ends side of said thrust plate The slot for dynamic pressure generating formed so that 
the dynamic pressure of the thrust direction might be generated is prepared- Hydrodynamic 
bearing equipment according to claim 1 characterized by being formed so that it may have the 



pressurization operation with the bigger slot for dynamic pressure generating of thrust dynamic 
pressure bearing arranged at said opening side than the slot for dynamic pressure generating 
of thrust dynamic pressure bearing arranged at said lock out side. 

[CI aim 5j Hydrodynamic bearing equipment according to claim 1 characterized by setting up the 
rigid difference of the bearing rigidity of thrust dynamic pressure bearing arranged at said 
opening side, and the bearing rigidity of thrust dynamic pressure bearing arranged at said 
lock out side so that it may correspond with the surfacing force generated in the thrust bearing 
section with said inboard welding pressure. 

[CI aim 6] Hydrodynamic bearing equipment according to claim 1 characterized by using said 
hydrodynamic bearing equipment for the motor which has the Rota section which has the Rota 
magnet, and the stator section which has a stator core. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] this invention — the dynamic pressure of a predetermined lubrication 
fluid — shank material and a bearing member — relativity — it is related with the hydrodynamic 
bearing equipment which is surfaced pivotable and supported. 
[0002] 

[Description of the Prior Art] The proposal about the hydrodynamic bearing equipment for 
carrying out high-speed rotation support of the various body of revolution, such as a magnetic 
disk, a polygon mirror, and an optical disk, in recent years is performed variously, 
hydrodynamic bearing equipment is applied to a motor like drawing 10 — having — the shank 
material 1 — receiving — the bearing sleeve 2 as a bearing member — relativity — it being 
equipped pivotable and with the dynamic pressure side established in the periphery side of 
the above-mentioned shank material 1 The radial dynamic pressure bearing RB is formed by pouring 
in lubrication fluids, such as air and oil, into the predetermined narrow clearance where 
contiguity opposite was carried out and the dynamic pressure side established in the inner 
circumference side of the above-mentioned bearing sleeve 2 was formed in radial. Moreover, 
the dynamic pressure side established in the above-mentioned shank material 1 at the thrust 
plate 3 side attached and fixed. The dynamic pressure side by the side of the above-mentioned 



bearing sleeve 2 and the dynamic pressure side by the side of the counter plate 4 attached 
in the bearing sleeve 2 It is arranged so that contiguity opposite may be carried out through 
a predetermined narrow clearance at shaft orientations, and the thrust dynamic pressure 
bearings SBa and SBb are constituted by pouring in lubrication fluids, such as air and oil, 
into the narrow clearance. 

[0003] And a lubrication fluid is pressurized by pumping operation of fluid pressurization 
means (illustration abbreviation), such as a slot for dynamic pressure generating of both the 
dynamic pressure sides in the above-mentioned radial dynamic pressure bearing RB and the thrust 
dynamic pressure bearings SBa and SBb that counter established in one side at least. Rotation 
support is performed after the member by the side of rotation has surfaced in a radial direction 
and the thrust direction to the member of a fixed side, respectively with the dynamic pressure 
produced by that cause. 

[0004] Although such the radial dynamic pressure bearing RB and the thrust dynamic pressure 
bearings SBa and SBb are generally divided into two or more places and it is arranged If it 
is filled up with the lubrication fluid separately and independently to each of each dynamic 
pressure bearing of these plurality On the whole, the amount of a lubrication fluid decreases, 
oxidation and gelation are produced in the lubrication fluid, it becomes easy to deteriorate 
upwards, and a bearing life becomes short by evaporation etc., in addition there are also 
troubles — it is easy to produce leakage in a lubrication fluid by pressure variation or the 
temperature change. From such a thing, it is continuously filled up with the lubrication fluid 
from the radial dynamic pressure bearing RB mentioned above between [ whole ] the bearing spare 
time interspace which results in the thrust dynamic pressure bearings SBa and SBb, and the 
hydrodynamic bearing equipment which enabled it to solve the problem mentioned above by 
increasing the amount of a lubrication fluid is developed. 
[0005] 

[Problem (s) to be Solved by the Invention] However, even if it is the case where between [ whole ] 
bearing spare time interspace is completely filled with a lubrication fluid in this way, air 
bubbles may be generated to the negative pressure part generated in the interior between the 
bearing spare time interspace, a lubrication fluid will be extruded with the air bubbles at 
a bearing exterior side, and there is a possibility of producing external exsorption of a 
lubrication fluid. 

[0006] Then, this invention is a simple configuration and aims at offering the hydrodynamic 
bearing equipment which enabled it to prevent the external leakage of a lubrication fluid good. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with 
hydrodynamic bearing equipment according to claim 1 While the thrust plate which consists of 
a disc-like member of a major diameter from this shank material is being fixed to shank material 
By having the bearing member which encloses each of these shanks material and a thrust plate 
from the method side of the outside of radial, and shaft-orientations both sides as carries 
out contiguity opposite, respectively While radial dynamic pressure bearing is formed between 
opposite bearing spare time interspace radial [ between the above-mentioned shank material 
and a bearing member ] Thrust dynamic pressure bearing is formed, respectively between both 
the opposite bearing spare time interspace of the shaft orientations between the shaft- 
orientations both-ends side of said thrust plate, and a bearing member. While the shaft- 
orientations end side between the bearing spare time interspace formed continuously is 

blockaded until it results [ from the above-mentioned radial dynamic pressure bearing ] in 
thrust dynamic pressure bearing Opening of the shaft^orientations other end side between the 
above-mentioned bearing spare time interspace is carried out, and it fills up with a lubrication 



fluid continuously over the whole shaft-orientations inside from the opening side between the 
above-mentioned bearing spare time interspace. When the gas-liquid interface of the lubrication 
fluid is located in the above-mentioned opening side and the members of the both sides by the 
side of said shank material and a thrust plate, and said bearing member rotate relatively By 
making said lubrication fluid generate dynamic pressure with the predetermined fluid 
pressurization means formed in said radial dynamic pressure bearing and thrust dynamic pressure 
bearing In hydrodynamic bearing equipment equipped with the bearing structure of surfacing 
the above-mentioned bidirectional members relatively in a radial direction and the thrust 
direction, respectively While the fluid pressurization means in said radial dynamic pressure 
bearing consists of slots for dynamic pressure generating of the imbalanced configuration which 
gives way side welding pressure while going to a lock out side from the opening side between 
bearing spare time interspace to said lubrication fluid The fill of the lubrication fluid with 
which it filled up within between said bearing spare time interspace Irrespective of the 
migration by the side of a way, both the members of said thrust plate and bearing member among 
said gas-liquid interfaces when carrying out relative surfacing in the thrust direction within 
said thrust dynamic pressure bearing The bearing rigidity of thrust dynamic pressure bearing 
arranged at the opening side between said bearing spare time interspace of both the thrust 
dynamic pressure bearings that were set as the amount which maintains said inboard welding 
pressure, and were prepared in the shaft-orientations both-ends side of said thrust plate It 
is constituted so that it may become larger than the bearing rigidity of thrust dynamic pressure 
bearing arranged at the lock out side. 

[0008] With hydrodynamic bearing equipment according to claim 2, moreover, to the opening side 
between said bearing spare time interspace according to claim 1 The capillary tube seal section 
to which the amount of clearances between the shank material and bearing members which 
constitute said radial dynamic pressure bearing was made to expand gradually toward the method 
side of the outside of bearing is arranged. While filling up with the above-mentioned 
lubrication fluid so that the gas-liquid interface of said lubrication fluid may be located 
in these capillary tube seal circles The two above-mentioned radial dynamic pressure bearings 
are prepared in shaft orientations. To radial dynamic pressure bearing by the side of a way 
outside said capillary tube seal section side approach of both the two radials dynamic pressure 
bearing The slot for dynamic pressure generating of said imbalanced configuration is prepared. 
And the imbalanced slot for dynamic pressure generating on the configuration Among gas-liquid 
interfaces when both the members of said thrust plate and bearing member carry out relative 
surfacing by said thrust dynamic pressure bearing, irrespective of way side migration, it is 
constituted so that said inboard welding pressure may be maintained. 

[0009] Furthermore, with hydrodynamic bearing equipment according to claim 3, the shank 
material which is forming said capillary tube seal section according to claim 2, and a bearing 
member are formed so that the include angle which the opposite front faces of both [ these ] 
members make may become continuously small on a discontinuity target toward the method side 
of the outside of bearing. 

[0010] Further again with hydrodynamic bearing equipment according to claim 4 To each of both 
thrust dynamic pressure bearing prepared in the shaft-orientations both-ends side of said 
thrust plate according to claim 1 The slot for dynamic pressure generating formed so that the 
dynamic pressure of the thrust direction might be generated is prepared, and it is formed so 
that it may have the pressurization operation with the bigger slot for dynamic pressure 
generating of thrust dynamic pressure bearing arranged at said opening side than the slot for 
dynamic pressure generating of thrust dynamic pressure bearing arranged at said lock out side. 
[0011] On the other hand, with hydrodynamic bearing equipment according to claim 5, the rigid 
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difference of the bearing rigidity of thrust dynamic pressure bearing arranged at said opening 
side according to claim 1 and the bearing rigidity of thrust dynamic pressure bearing arranged 
at said lock out side is set up so that it may correspond with the surfacing force generated 
in the thrust bearing section with said inboard welding pressure. 

[0012] Moreover, with hydrodynamic bearing equipment according to claim 6, said hydrodynamic 
bearing equipment according to claim 1 is used for the motor which has the Rota section which 
has the Rota magnet, and the stator section which has a stator core. 

[0013] According to the hydrodynamic bearing equipment concerning this invention which has 
such a configuration, according to a way side pressurization operation among the fluid 
pressurization means which consist of a slot for dynamic pressure generating of an imbalanced 
configuration The lubrication fluid within between bearing spare time interspace will always 
be pressurized toward a lock out side. According to among those, a direction side pressurization 
operation Since the gas-liquid interface of the lubrication fluid within between [ above- 
mentioned ] bearing spare time interspace is held at the method side of the inside of bearing 
as it is stuffed into an inner direction side, the leakage of the lubrication fluid from the 
opening side between the above-mentioned bearing spare time interspace is prevented good. 
[0014] On the other hand, if the members which touched in thrust dynamic pressure bearing at 
the time of a rotation halt surface relatively [ direction / thrust ] and they estrange mutually 
with rotation initiation A lubrication fluid will flow into the part which was in the contact 
condition at a surfacing operation and coincidence, the lubrication fluid of the amount 
equivalent to a part for the inflow moves to the way side among between bearing spare time 
interspace, and the gas-liquid interface located in the disconnection side between the 
above-mentioned bearing spare time interspace also moves to an interior side, the gas-liquid 
interface of the lubrication fluid which moved to that interior side at this time — the above 
— when it keeps even in the slot for dynamic pressure generating of an imbalanced configuration 
very much, a way side pressurization operation will decrease among the fluid pressurization 
means which consist of a slot for dynamic pressure generating of the imbalanced configuration 
concerned. Since it is such, in this invention, the fill of a lubrication fluid is set up so 
that a way side pressurization operation may not decrease among the above-mentioned fluid 
pressurization means, and an external leakage prevention operation of the lubrication fluid 
mentioned above is stably acquired as the result. 

[0015] moreover , if the lubrication fluid within between bearing spare time interspace be 
pressurize toward a lock out side according to a way side pressixrization operation , the thrust 
flying height in thrust dynamic pressure bearing become large , the bearing clearance in thrust 
dynamic pressure bearing will be in an ununiformity condition , and only the amount equivalent 
to a part for the pressurization can consider that bearing loss torque increase among the fluid 
pressurization means which consist of a slot for dynamic pressure generating of an imbalanced 
configuration . Since it is such, in this invention, the bearing rigidity of thrust dynamic 
pressure bearing arranged at the opening side It constitutes so that it may become larger than 
the bearing rigidity of thrust dynamic pressure bearing arranged at the lock out side. The 
bearing clearance in thrust dynamic pressure bearing maintains the rigid difference of the 
thrust dynamic pressure bearing in the homogeneity condition by making the inboard welding 
pressure of a fluid pressurization means oppose, and he is trying to prevent increase of bearing 
loss torque good as the result. 

[0016] Furthermore, if in expanding gradually the clearance which is forming the seal section 
toward the method of the outside of bearing the include angle of shank material and a bearing 
member to make is formed so that it may become continuously small on a discontinuity target 
toward the method side of the outside of bearing While the capacity of the seal section will 



increase and reinforcement of bearing is attained, it is effective when the whole equipment 
is especially thin-shape-ized from being stopped in the range where the amount of impaction 
efficiency of the gas-liquid interface of a lubrication fluid is small. 
[0017] 

[Embodiment of the Invention] Although the operation gestalt which applied this invention to 
hard disk drive (HDD) is explained hereafter, the above-mentioned whole hard-disk-drive (HDD) 
structure is first explained based on a drawing. 

[0018] The whole spindle motor for HDD of the axial rotation shown in drawing 1 consists of 
a stator group 10 as a holddown member, and a Rota group 20 as a rotation member attached from 
the illustration bottom to the stator group 10. Among these, the stator group 10 has the fixed 
frame 11 by which a screw stop is carried out to the fixed pedestal side which omitted 
illustration. Although this fixed frame 11 is formed from the aluminum system metallic material 
in order to attain lightweight-ization, the bearing sleeve 13 as a fixed bearing member formed 
in the bell shape is joined to the above-mentioned bearing electrode holder 12 by press fit 
or shrinkage fit at the inner circumference side of the annular bearing electrode holder 12 
formed in it as set up into the abbreviation central part of the fixed frame 11 concerned. 
This bearing sleeve 13 is formed from copper system alloy ingredients, such as phosphor bronze, 
in order to easy-ize hole processing of the minor diameter used as a bearing hole etc. 
[0019] Moreover, the stator core 14 which consists of a layered product of a magnetic steel 
sheet is attached in the periphery clamp face of said bearing electrode holder 12. The drive 
coil 15 is wound around each salient pole section prepared in this stator core 14, respectively. 
[0020] Furthermore, into the bearing hole prepared in the center position of the above-mentioned 
bearing sleeve 13, the revolving shaft 21 which constitutes the Rota group 20 mentioned above 
is inserted free [ rotation ]. The revolving shaft 21 in this operation gestalt is formed from 
predetermined stainless steel. 

[0021] And as the dynamic pressure side formed in the inner skin of the bearing hole of the 
above-mentioned bearing sleeve 13 encloses from an outside the dynamic pressure side formed 
in the peripheral face of the above-mentioned revolving shaft 21, contiguity arrangement is 
carried out radial, and two radial dynamic pressure bearings RB and RB are detached and formed 
in shaft orientations between the minute bearing spare time interspace between them as shown 
also in drawing 3 . The predetermined lubrication fluid with which the dynamic pressure side 
by the side of the bearing sleeve [ in / in a detail / each above-mentioned radial dynamic 
pressure bearing RB ] 13 and the dynamic pressure side by the side of a revolving shaft 21 
consist of lubrication oil, a magnetic fluid, etc. through a several" micrometers very small 
clearance within between [ which opposite arrangement is carried out at the shape of a periphery, 
and consists of the very small clearance ] bearing spare time interspace is poured in more. 
At this time, between the two above-mentioned radial dynamic pressure bearings RB and RB, the 
fluid reservoir S is formed, and within between [ including these two radial dynamic pressure 
bearings RB and RB and the fluid reservoir S ] bearing spare time interspace, it fills up so 
that the above-mentioned lubrication fluid may follow shaft orientations. 
[0022] furthermore, in the inner circumference side dynamic pressure side established in the 
above-mentioned bearing sleeve 13 The slots 13a and 13b for radial dynamic pressure generating 
which have a ring bone configuration to' that of the shape of a character of abbreviation 

as shown especially, in drawing 2 It divides into 2 blocks and the groove is annularly cut in 
shaft orientations. At the time of rotation of said revolving shaft 21 A lubrication fluid 
is pressurized by pumping operation of the above-mentioned slots 13a and 13b for both radials 
dynamic pressure generating, dynamic pressure is produced, and the rotating hub 22 later 
mentioned with said revolving shaft 21 with the dynamic pressure of the lubrication fluid is 



made by the configuration by which axial support is carried out, rising to surface to a radial 
direction. 

[0023] While the opening part prepared in the illustration lower limit side of said bearing 
sleeve 13 is blockaded by the counter plate 16 mentioned later at this time, the opening part 
by the side of the illustration upper limit of the bearing sleeve 13 concerned is wide opened 
toward the bearing outside (on illustration), and between the bearing spare time interspace 
mentioned above is made by the structure where opening of the illustration upper limit side 
was carried out while the illustration lower limit side is blockaded. And it sets to slot 13b 
for radial dynamic pressure generating arranged at the lock out side between the bearing spare 
time interspace (under illustration). The both sides of the upper part inclination slot 13bl 
established in the illustration bottom and the declination slot 13b2 established in the 
illustration bottom shaft orientations — abbreviation — it forms so that it may have the 
same die length Lb — having — **** — both, the inclination slot 13bl of the same die length, 
and 13b2 therefore, it is made by the configuration of generating the dynamic pressure RPb 
which balanced to shaft orientations as shown also in drawing 6 . 

[0024] On the other hand, it sets to slot 13a for radial dynamic pressure generating arranged 
at the opening side between the above-mentioned bearing spare time interspace (on illustration) . 
It is formed so that the shaft-orientations die length Lai of the upper part inclination slot 
13al established in the illustration bottom may become longer than the shaft-orientations die 
length La2 of the declination slot 13a2 established in the illustration bottom (Lal> La2). 
It is constituted by such imbalance configuration so that the welding pressure RPal by the 
upper part inclination slot 13al mentioned above may become larger than the welding pressure 
RPa2 of the declination slot 13a2, as shown also in drawing 6 (RPal> RPa2). That is, the pump 
in structure which pressurizes a lubrication fluid is adopted toward the lock-out side located 
in the method side of the inside of bearing from the opening side of the method approach of 
the outside of bearing, and it is made by the configuration which always gives inboard welding 
pressure to the above-mentioned lubrication fluid according to that pump in structure in slot 
13a for radial dynamic-pressure generating arranged at the opening side between this bearing 
spare-time interspace (on illustration). 

[0025] Furthermore, the capillary tube seal section RS is arranged at the outer edge part 
(illustration upper limit part) of slot 13a for radial dynamic pressure generating arranged 
at the opening side between the above-mentioned bearing spare time interspace (on illustration) . 
This capillary tube seal section RS consists of a configuration of having expanded gradually 
between the bearing spare time interspace mentioned above toward the method side of the outside 
of bearing by the inclined plane formed in the opening part of the above-mentioned bearing 
sleeve 13, and is formed in the clearance dimension of 20 to 300 micrometers. In this capillary 
tube seal section RS, although made by the configuration that the gas-liquid interface of a 
lubrication fluid is located in the case of which [ of rotation and a halt of a motor ], about 
the location of this gas-liquid interface, it mentions later. 

[0026] On the other hand, the disc-like thrust plate 23 has fixed to a part for the point by 
the side of the illustration lower limit of said revolving shaft 21. This thrust plate 23 is 
held in the hollow circles of the shape of a cylinder cut in a part for the core by the side 
of the illustration lower limit of the bearing sleeve 13 mentioned above, and is made and 

arranged, and in the hollow circles of that bearing sleeve 13, to the dynamic pressure side 
by the side of the above-mentioned bearing sleeve 13, the dynamic pressure side established 
in the end face of the illustration top of the thrust plate 23 concerned is arranged so that 
contiguity opposite may be carried out at shaft orientations. And the upper thrust dynamic 
pressure bearing SBa is formed between the bearing spare time interspace of these thrust plates 



23 and both the dynamic pressure sides of a bearing sleeve 13. 

[0027] As the dynamic pressure side established in the end face of the illustration bottom 
of the above-mentioned thrust plate 23 is approached further again, the counter plate 16 which 
consists of a disc~like member of a major diameter comparatively is arranged. This counter 
plate 16 fixes so that the lower limit side opening part of the above-mentioned bearing sleeve 
13 may be blockaded, and the lower thrust dynamic pressure bearing SBb is formed in the 
contiguity opposite clearance part between the dynamic pressure side established in the 
illustration top-face side of the counter plate 16 concerned, and the dynamic pressure side 
of the illustration bottom of the thrust plate 23 mentioned above, 

[0028] Both the dynamic pressure side by the side of the thrust plate 23 which constitutes 
the thrust dynamic pressure bearings SBa and SBb of the lot which adjoined shaft orientations 
and has been arranged as mentioned above. With both the dynamic pressure side by the side of 
the bearing sleeve 13 which counters it, and a counter plate 16 While opposite arrangement 
is carried out through the several micrometers very small clearance at shaft orientations, 
respectively, within between [ which consists of the very small clearance ] bearing spare time 
interspace From the radial dynamic pressure bearing RB mentioned above, continuously as, it 
fills up with the same lubrication fluid, and the lubrication fluid is made to follow shaft 
orientations through the periphery side path of said thrust plate 23. 
[0029] Furthermore, the slot SGb for dynamic pressure generating which has a ring bone 
configuration to that of the shape of a character of the dynamic pressure side of the 
illustration bottom end face of the above-mentioned thrust plate 23 in the thrust dynamic 
pressure bearing SBb of the illustration bottom mentioned above and the dynamic pressure side 
of said counter plate 16 of abbreviation as shown in one side at drawing 4 is cut annularly 
at least. As the dynamic pressure side of the illustration top end face of the above-mentioned 
thrust plate 23 in the thrust dynamic pressure bearing SBa of an illustration top, and the 
dynamic pressure side of said bearing sleeve 13, at least moreover, to one side For example, 
the slot SGa for dynamic pressure generating which has a ring bone configuration to that of 
the shape of a character of abbreviation as shown in drawing 5 is cut annularly. A 

lubrication fluid is pressurized by pumping operation of each above-mentioned slots SGb and 
SGa for thrust dynamic pressure generating at the time of rotation of said revolving shaft 
21, dynamic pressure is produced, and the revolving shaft 21 and the rotating hub 22 are made 
with the dynamic pressure of the lubrication fluid by the configuration by which axial support 
is carried out in the thrust direction. 

[0030] At this time, in the slot SGb for thrust dynamic pressure generating established in 
the bottom thrust dynamic pressure bearing SBb as shown in drawing 4 The both sides of the 
inside inclination slot SGbl established in the method side of the inside of radial and the 
outside inclination slot SGb2 established in the method side of the outside of radial It is 
formed so that it may have the die length Rb of abbreviation identitas in radial, and it is 
made by the configuration of generating the dynamic pressure SPb and SPb which balanced to 
radial, respectively as shown to drawing 6 by both the inclination slots SGbl and SGb2 of the 
same die length. 

[0031] In the slot SGa for thrust dynamic pressure generating established in the top thrust 
dynamic pressure bearing SBa on the other hand as shown in drawing 5 The direction of the method 
side of the inside of radial takes that peripheral speed becomes small into consideration. 
Radial die-length Ral of the inside inclination slot SGal It is formed a little longer than 
radial die-length Ra2 of the outside inclination slot SGa2 (Ral>Ra2), and is made by both the 
inclination slot SGal that has such a die-length relation, and the configuration of generating 
the dynamic pressure SPa and SPa which was caused SGa2 and balanced to radial. Moreover, the 



radial die length Ral and Ra2 of both the inclination slots SGal and SGa2 of the slot SGa for 
thrust dynamic pressure generating in this top thrust dynamic pressure bearing SBa is formed 
so that it may become larger than the radial die length Rb of both the inclination slots SGbl 
and SGb2 of the slot SGb for thrust dynamic pressure generating in the lower thrust dynamic 
pressure bearing SBb mentioned above (Ral>Rb, Ra2>Rb). 

[0032] That is, the dynamic pressure SPa by the top thrust dynamic pressure bearing SBa of 
opening side approach is constituted so that it may become a larger value than the dynamic 
pressure SPb by the bottom thrust dynamic pressure bearing SBb of lock out side approach 
(SPa>SPb), and it is constituted so that the thrust bearing rigidity of the top thrust dynamic 
pressure bearing SBa may become larger than the thrust bearing rigidity of the bottom thrust 
dynamic pressure bearing SBb, as shown especially in drawing 6 . And the configuration which 
opposes the inboard welding pressure by the pump in structure of slot 13a for radial dynamic 
pressure generating mentioned above according to the bearing rigidity difference set as such 
thrust dynamic pressure bearings SBa and SBb is adopted, and it is constituted so that the 
flying height of the thrust plate 23 in said both thrust dynamic pressure bearings SBa and 
SBb may be equally made by the antagonism of such dynamic pressure on both sides. 
[0033] More, if rotation starts in a detail, according to a way side pressurization operation 
among slot 13a for radial dynamic pressure generating of the imbalanced configuration mentioned 
above Only the amount which the lubrication fluid within between bearing spare time interspace 
is pressurized toward a lock out side, and is equivalent to a part for the pressurization The 
thrust flying height in the bottom thrust dynamic pressure bearing SBb becomes large, the 
bearing clearance in both the thrust dynamic pressure bearing SBa and SBb will be in an 
ununiformity condition, and it is possible that bearing loss torque increases. Since it is 
such, with this operation gestalt, so that the ununiformity of the bearing clearance in each 
of both the above-mentioned thrust dynamic pressure bearings SBa and SBb may be canceled By 
establishing a bearing rigidity difference between the bearing rigidity of the thrust dynamic 
pressure bearing SBa arranged at the opening side, and the bearing rigidity of the thrust dynamic 
pressure bearing SBb arranged at the lock out side The bearing clearance in the thrust dynamic 
pressure bearing SBa and SBb was maintained in the homogeneity condition, consequently increase 
of bearing loss torque is prevented good. 

[0034] Furthermore, the fill of the lubrication fluid with which chipped within between [ of 

the radial dynamic pressure bearing RB and the thrust dynamic pressure bearings SBa and SBb ] 

bearing spare time interspace, and it filled up continuously from the capillary tube seal 

section RS mentioned above is set as the following amounts. That is,, although the revolving 

shaft 21 and thrust plate 23 which touched the counter-plate 16 side like drawing 3 in the 

above-mentioned thrust dynamic pressure bearing SBa and SBb at the time of a rotation halt 

will surface in the thrust direction like drawing 6 and will be estranged up with rotation 

initiation, a lubrication fluid flows into a surfacing operation and coincidence in the part 

which was in the contact condition. Consequently, the amount equivalent to a flowed part to 

the contact part mentioned above will move toward a way side, while it is the illustration 

bottom, and the gas-liquid interface in the capillary tube seal section RS mentioned above 

also moves the lubrication fluid between the above-mentioned bearing spare time interspace 

so that it may descend to an interior side, if the gas-liquid interface of the lubrication 

fluid which moved to the interior side descend too much at this time , the gas-liquid interface 
of a lubrication fluid be locate in slot 13a for radial dynamic pressure generating by the 

side of opening of said imbalanced configuration (on illustration ) — ******** — consequently , 

the above — it may arise that way side pressurization act become inadequate while be base 

on the pump in structure of slot 13a for radial dynamic pressure generating of an imbalanced 



configuration . So, with this operation gestalt, the fill of a lubrication fluid is set up 
so that it may consider as the amount with which a descended part of the gas-liquid interface 
concerned can be compensated in consideration of the amount of descent of the gas-liquid 
interface of a lubrication fluid, and it is made irrespective of way side migration among said 
gas-liquid interfaces by the configuration that an inner direction side pressurization 
operation is maintained stably so that way side pressurization acting may not become inadequate 
among the above-mentioned slot 13a for radial dynamic pressure generating. 
[0035] The rotating hub 22 which returns to drawing 1 and constitutes the Rota group 20 with 
said revolving shaft 21 on the other hand consists of an abbreviation cup-like member which 
consists of an aluminum system metal so that record media, such as a magnetic disk which omitted 
illustration, may be carried, and 22d of junction holes prepared by the core of the rotating 
hub 22 concerned is joined by press fit or eye a thermal insert in one to the illustration 
upper limit part of the above-mentioned revolving shaft 21. 

[0036] While the above-mentioned rotating hub 22 has approximately cylindrical drum section 
22a which carries a record-medium disk in the periphery section, ring-around magnet 22c is 
attached in the inner circle wall side side of the illustration bottom of this drum section 
22a through back yoke 22b. Contiguity arrangement of this ring-around magnet 22c is carried 
out so that it may counter annularly to the periphery side edge side of the salient pole section 
of the stator core 14 mentioned above. 

[0037] According to thus, the method side pressurization operation of inside [ being based 
on the pump in structure of slot 13a for radial dynamic pressure generating of an imbalanced 
configuration according to the hydrodynamic bearing equipment concerning this operation 
gestalt ] The lubrication fluid within between bearing spare time interspace will always be 
pressurized toward the lock out side between bearing spare time interspace. By it Since the 
gas-liquid interface of the lubrication fluid within between [ above-mentioned ] bearing spare 
time interspace is stuffed into an inner direction side, makes and is held, the leakage of 
the lubrication fluid from the capillary tube seal section RS prepared in the opening side 
between the above-mentioned bearing spare time interspace is prevented good. 
[0038] moreover , with the operation gestalt mentioned above , an external leakage prevention 
operation of the lubrication fluid mentioned above be stably acquire from be set as the amount 
which do not make a way side pressurization operation an inadequate value while the fill of 
a lubrication fluid be base on the pump in structure of slot 13a for radial dynamic pressure 
generating of an imbalanced configuration . In addition, some reduction is not cared about 
if it does not become a value with the inadequate fill of this lubrication fluid. 
[0039] According to furthermore, the method side pressurization operation of the inside of 
slot 13a for radial dynamic pressure generating of an imbalanced configuration If the 
lubrication fluid within between bearing spare time interspace is pressurized toward a lock 
out side, only the amount equivalent to a part for the pressurization Although it is possible 
that the thrust flying height in the thrust dynamic pressure bearing SBb becomes large, the 
bearing clearance in the thrust dynamic pressure bearing SBa and SBb will be in an ununiformity 
condition, and bearing loss torque increases With this operation gestalt mentioned above, the 
bearing rigidity of the shaft SBa of thrust dynamic pressure bearing arranged at the opening 
side It constitutes so that it may become larger than the bearing rigidity of the thrust dynamic 

pressure bearing SBb arranged at the lock out side. By making the rigid difference of the thrust 
dynamic pressure bearings SBa and SBb counter the inboard welding pressure of the above- 
mentioned slot 13a for radial dynamic pressure generating, the bearing clearance in the thrust 
dynamic pressure bearing SBa and SBb was maintained in the homogeneity condition, and increase 
of bearing loss torque is prevented good. 



[0040] In the case of the hydrodynamic bearing equipment thin-shape-ized to shaft orientations 
as shown especially in drawing 7 at this time The include angle (tangential direction include 
angle) which the opposite front faces of the revolving shaft 21 which is forming the capillary 
tube seal section RS mentioned above, and both the members of a bearing sleeve 13 make as shown 
in drawing 8 or drawing 9 (Referring to drawing 8 ) and the thing (refer to drawing 9 ) formed 
so that it may become small nonsequetially are desirable in forming so that it may become small 
continuously toward the method side of the outside of bearing (on illustration). 
[0041] Thus, if the include angle of the revolving shaft 21 and bearing sleeve 13 which form 
the capillary tube seal section RS to make is formed so that it may become continuously small 
on a discontinuity target toward the method side of the outside of bearing (on illustration) 
It is effective, especially when the amount of impaction efficiency of the gas-liquid interface 
A of a lubrication fluid will be stopped in the small range and thin-shape-izes the whole bearing 
equipment like this operation gestalt, while the capacity of the capillary tube seal section 
RS will increase and reinforcement of bearing equipment is attained. 

[0042] As mentioned above, although the operation gestalt of invention made by this invention 
person was explained concretely, it cannot be variously overemphasized in the range which this 
invention is not limited to the above-mentioned operation gestalt, and does not deviate from 
the summary that it is deformable. 

[0043] For example, this invention is applicable similarly to the hydrodynamic bearing 
equipment used other than the motor for a hard disk drive (HDD) mentioned above (for example, 
the motor for polygon mirror rotation). 
[0044] 

[Effect of the Invention] The hydrodynamic bearing equipment applied to this invention as stated 
above While being based on the fluid pressurization means of an imbalanced configuration, 
according to a way side pressurization operation The lubrication fluid within between bearing 
spare time interspace is always pressurized toward the lock out side between bearing spare 
time interspace. While constituting so that it may be held as the gas-liquid interface, of the 
lubrication fluid within between [ above-mentioned ] bearing spare time interspace is stuffed 
into an inner direction side, and the leakage of the lubrication fluid from the opening side 
between the above-mentioned bearing spare time interspace may be prevented good It is set as 
the amount which does not make a way side pressurization operation inadequate while depending 
the fill of a lubrication fluid on the fluid pressurization means of an imbalanced configuration, 
and the rigid difference which made larger than the bearing rigidity of thrust dynamic pressure 
bearing arranged to the lock out side bearing rigidity of thrust dynamic pressure bearing 
arranged to the opening side, and acquired it — the above — by making the fluid pressurization 
means of an imbalanced configuration oppose The bearing clearance in both thrust dynamic 
pressure bearing is maintained in the homogeneity condition, and increase of bearing loss torque 
is prevented good. Therefore, a bearing property can be raised, while according to this 
invention being able to prevent the external leakage of a lubrication fluid good, being able 
to prolong the life of hydrodynamic bearing equipment and being able to raise dependability 
with a simple configuration. 

[0045] In furthermore this invention expanding gradually the clearance which is forming the 
seal section toward the method of the outside of bearing While the include angle of shank 
material and a bearing member to make is formed so that it may become continuously small on 
a discontinuity target toward the method side of the outside of bearing, and increasing the 
capacity of the seal section and attaining reinforcement of bearing Since the amount of 
impaction efficiency of the gas-liquid interface of a lubrication fluid is held down to the 
small range, effectiveness mentioned above when the especially whole equipment was thin- 



shape-ized can be made remarkable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a longitudinal-section explanatory view showing the example of structure 
of the motor for HDD (hard disk drive) equipped with the hydrodynamic bearing equipment 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is a partial longitudinal-section explanatory view showing the structure of 
the bearing member used for the hydrodynamic bearing equipment shown in drawing 1 . 
[Drawing 3] It is a partial longitudinal-section explanatory view showing the condition that 
the revolving shaft in the hydrodynamic bearing equipment shown in drawing 1 stopped of drawing 
2 . 

[Drawing 4] It is a flat-surface explanatory view showing an example of the slot for bottom 
thrust dynamic pressure generating used for the hydrodynamic bearing equipment shown in drawing 
1 . 

[Drawing 5] It is a flat-surface explanatory view showing an example of the slot for top thrust 
dynamic pressure generating used for the hydrodynamic bearing equipment shown in drawing 1 . 
[Drawing 6] It is the partial longitudinal-section explanatory view of drawing 2 which expressed 
the rotation activation status of the hydrodynamic bearing equipment shown in drawing 1 , and 
expressed the balance condition of the dynamic pressure in each bearing. 

[Drawing 7] It is a partial longitudinal-section explanatory view showing the structure of 
the hydrodynamic bearing equipment concerning other operation gestalten of this invention. 
[Drawing 8] It is a partial expansion longitudinal-section explanatory view showing an example 
of the configuration of the seal section in the operation gestalt concerning drawing 6 . 
[Drawing 9] It is a partial expansion longitudinal-section explanatory view showing other 
examples of the configuration of the seal section in the operation gestalt concerning drawing 

[Drawing 10] It is a longitudinal-section explanatory view showing the example of structure 
of the motor for HDD (hard disk drive) equipped with common hydrodynamic bearing equipment. 
[Description of Notations] 
10 Stator Group (Holddown Member) 



11 Fixed Frame 

13 Bearing Sleeve (Bearing Member) 

13a, 13b Slot for radial dynamic pressure generating 
13al, 13b2 Upper part inclination slot 
13bl, 13a2 Declination slot 
16 Counter Plate 

20 Rota Group (Rotation Member) 

21 Revolving Shaft 

22 Rotating Hub 

23 Thrust Plate 

RB, RB Radial dynamic pressure bearing 

RS Capillary tube seal section 

SBa, SBb Thrust dynamic pressure bearing 

SGa, SGb Slot for dynamic pressure generating 

SGbl Inside inclination slot 

SGb2 Outside inclination slot 
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